S3 Appendix. Derivation of the equilibrium expectation of total-population and subpopulation Shannon entropy under SMM-FIM

Allele proportion distribution in the total population
Under SMM-FIM, let T N be the effective size of the total population, m be the dispersal (or migration) rate, and n be the number of subpopulations. Following the same derivation as that for an isolated population in S1 Appendix, we obtain the mean and variance of the change of an allele with frequency y per generation are the same as those derived in an isolated population, but population size is replaced by the effective population size in the total population. As in an isolated population, let ) | ( 
where
. Thus, all results in an isolated SMM are also valid for the total population with total-population parameters ) , (
. For example, the heterozygosity in the total population can be expressed as
and θ T and α T can be written as functions of heterozygosities (see Eqs A7, A10 in S1 Appendix):
In Table 1 . Applying Wright's formula [2] , we obtain the conditional steady-state distribution for allele proportion x in a subpopulation, given its proportion in the total population y, is 
Also, we obtain Shannon entropy for a subpopulation:
Here if both T  and S  tend to 0, then the above Shannon entropy and heterozygosity tend to those in IAM-FIM (Eqs. 7b and 7c in the main text). Using a similar expansion we did in S2 Appendix for obtaining Eq. B4 of S2 Appendix, the subpopulation Shannon entropy can be approximated by: 
